Hypoglycaemia commonly manifests as increased sympathetic discharge or as neuroglycopaenia in the awake patient. This case may represent an example of the effect of hypoglycaemia on the heart giving rise to ventricular tachycardia, which promptly resolved at the time of correction of hypoglycaemia. FIGURE 1: Preoperative electrocardiogram.
Symptoms of hypoglycaemia were classified in 1953, by Maddock and Krall, into those ascribed to an increased state of circulating adrenaline and those due to impaired cerebral function, subsequently referred to as hyperadrenergic and neuroglycopaenic respectively 1 . In the anaesthetized subject, it is all the more difficult to appreciate the signs of hypoglycaemia, and this may have calamitous results. Hypoglycaemia exerts adverse haemodynamic effects on the circulatory system and may result in arrhythmias. This first became evident in psychiatric patients subjected to insulin shock therapy during the 1930s 2 . This case describes an elderly man who developed arrhythmias intraoperatively that aborted immediately on correction of hypoglycaemia.
CASE HISTORY
A frail 79-year-old male presented to the surgical department with a history of pain and swelling of the left thigh for five days and acute confusion of one day's duration following a fall at home. He had a past medical history of chronic obstructive lung disease, for which he was on oral slow release theophylline 250 mg po and tablet salbutamol 2 mg tds. He had been treated for pulmonary tuberculosis in 1969. He had no prior history of diabetes mellitus. An urgent computerized tomographic scan of the head showed lacunar infarcts, with no evidence of other abnormalities.
He was diagnosed as having Fournier's gangrene of the scrotum extending into the left thigh and was listed for an emergency debridement. On examination, blood pressure was 170/80 mmHg with a heart rate of 88 beats per minute (bpm) in sinus rhythm. There were scattered crepitations in the lungs.
Preoperative electrolytes were as follows: urea 5.4 mmol/l, creatinine 161 mmol/l, sodium 131 mmol/l, potassium 4.63 mmol/l, calcium 2.63 mmol/l and magnesium 1.11 mmol/l. The full blood count was normal. Arterial blood gas on room air showed a pH of 7.37, P a CO 2 of 24 mmHg, P a O 2 of 87 mmHg, standard bicarbonate of 17 mmol/l and a base deficit of 11 mmol/l. The electrocardiogram showed right bundle branch block with sinus rhythm but no evidence of ischaemia ( Figure 1 ).
Anaesthesia was induced with fentanyl 50 µg, etomidate 10 mg and the trachea intubated after succinylcholine 100 mg. Anaesthesia was maintained with an air-oxygen mixture (FiO 2 of 0.4), desflurane at 1 MAC, vecuronium and morphine.
CASE REPORT
Anaesthesia and Intensive Care, Vol. 28, No. 6, December 2000 Twenty minutes into surgery, he developed ventricular tachycardia ( Figure 2 ) with the systolic blood pressure ranging from 100 to 120 mmHg. Two doses of intravenous lignocaine 50 mg were administered without any effect. The right radial artery was promptly cannulated and an urgent blood gas analysis showed a pH of 7.128, P a CO 2 of 44 mmHg, P a O 2 of 159 mmHg and base deficit of 11 mmol/l. The serum potassium was 4.63 mmol/l and ionized calcium 1.11 mmol/l. The arrhythmias persisted despite a loading dose of 300 mg of intravenous amiodarone administered over 20 minutes. A random blood sugar estimation revealed that the glucose level was only 2.9 mmol/l. The preoperative electrolytes were reviewed and the blood sugar level on admission was noted to be only 0.9 mmol/l. A bolus dose of 40 ml 50% dextrose was given, with almost immediate slowing of the heart rate from 200 bpm to 120 bpm (Figures 3 and 4 ) and accompanied by reversion of the electrocardiogram to sinus rhythm. The surgery proceeded uneventfully and at completion the electrocardiogram had reverted to the original right bundle branch block pattern.
The patient remained intubated and was transferred to the surgical intensive care unit (SICU). An electrocardiogram done in the SICU did not show evidence of a myocardial infarct and the creatine kinase MB fraction was within normal limits.
His postoperative course was very stormy. He underwent a repeat debridement three days later, which proved to be uneventful. The patient, however, became septic from a chest and wound infection, the latter growing methicillin-resistant Staphylococcus aureus and Klebsiella. He died three weeks later despite aggressive antibiotic treatment and inotropic support.
DISCUSSION
The reported incidence of intraoperative cardiac arrhythmias in anaesthetized patients ranges between 15% to 85% 3, 4 . Factors predisposing to arrhythmia during surgery and anaesthesia include myocardial ischaemia or infarction, and electrolyte disturbances such as hypokalaemia and hypomagnesaemia. The presence of acidosis, drugs or inadequate anaesthetic depth would also lower the electrophysiological threshold for arrhythmia.
In reviewing this patient, we were able to exclude the presence of a myocardial infarction as the postoperative electrocardiogram and creatine kinase MB fractions were within normal limits. Arterial blood gas estimation showed that the patient was neither hypoxic nor hypercapnic intraoperatively. The preoperative serum potassium and magnesium levels were both within the normal range at 4.63 mmol/l and 1.11 mmol/l respectively.
The presence of an underlying metabolic acidosis coupled with the use of desflurane may have precipitated the ventricular tachycardia. Ebert and Muzi 5 have shown that rapidly increasing the concentration of desflurane from 1.0 to 1.5 MAC resulted in transient sympathoadrenal discharge. Our patient was being maintained on desflurane between 3.0% to 3.5% (1 MAC) when the arrhythmia occurred.
The rapid reversion of the ventricular tachycardia with the correction of the severe hypoglycaemia led to a suspicion that hypoglycaemia had been the underlying cause. Goldman provided one of the earliest reports of hypoglycaemia-induced arrhythmia in psychiatric patients subjected to insulin shock therapy 2 . There have also been case reports of tachyarrhythmias in children 6 , adult insulin-dependent 7 and non-insulin-dependent diabetics 8 . Hypoglycaemia induced ECG changes suggestive of an acute myocardial infarction have also been cited 9 .
Marques et al 10 demonstrated an altered ventricular repolarization with QT lengthening in type 1 diabetics with low blood sugar levels, and suggested this as a possible mechanism of ventricular FIGURE 2: Ventricular tachycardia. arrhythmias. He postulated that the combination of localized hypokalaemia within the myocardium and sympathoadrenal activation may increase the QT dispersion and thus precipitate arrhythmias. Landstedt-Hallin et al 11 reported similar results. In their study they suggested that acute cardiac glucopaenia within the myocardium and conducting tissue may give rise to heterogeneous repolarization with increased risk of arrhythmia. The lengthened QT interval may be attributed to increased sympathoadrenal discharge, high levels of circulating cathecolamines, a shift of potassium ions and excessively high insulin levels.
Hypoglycaemia, by widening the QT interval, may be pro-arrhythmic, similar to the congenital prolonged QT syndromes such as the Jervel-Lange-Nielson and the Romano-Ward syndromes.
Apart from tachyarrhythmias there have also been reports of bradyarrhythmias. In a case series, Pollock et al described three patients who manifested severe sinus bradycardia and fatigue that promptly resolved with correction of the underlying hypoglycaemia 12 . The mechanisms responsible for hypoglycaemicmediated bradycardia may include decreased cathecolamine levels 13 , down-regulation of cardiac adrenergic receptors, heightened vagal stimulation or abnormal thyroid function.
The cause for the ventricular tachycardia in this patient was probably multifactorial. The presence of metabolic acidosis and pre-existing right bundle branch block may have been contributory factors. Furthermore, the amelioration of the symptoms with the correction of hypoglycaemia may have been coincidental with the onset of effect of the antiarrhythmic drugs administered. However, there is strong evidence suggesting that hypoglycaemia may indeed prolong the QT interval and precipitate arrhythmias.
